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(54) Title: HYDRAULIC CYLINDER CIRCUIT 
(54) mBM(D^¥f: jKEvU 




(57) Abstract: A hydraulic cylinder circuit capable of operating a one side rod type hy- 
draulic cylinder to an extension side and a retraction side at a same speed by a hybrid 
system driving a pump by a motor and simplilying a circuit configuration, characterized 
in that pressurized fluid is supplied to and discharged from both the head side and rod side 
pressure chambers (4a, 4b) of the one side rod type hydraulic cylinder (4) by both first 
and second hydraulic pumps (2, 3) driven by the motor (1) at a flow rate in correspon- 
dence witli the cross sectional ratio of both side pressure chambers (4a, 4b), whereby the 
hydrauh'c cylinder (4) can be operated to the extension and retraction sides at the same 
speed. 

(57) 



QO 

o 



O 02/04820 A.1 IlllllillllllllWlllllllli^ 



(7)*V ^*>X>' — hj ^^Mo 



.0204820A1.I > 



wo ()2/04820 



PCT/JP(H/05«2« 



mmm 

n'^-r^msm^izttfM'^^^m&zyv yiym^izm-t^^o^i^^^^o 

ye 0 mmm e i xmwj-r^—'DCDm&'^yy' 6 2 xmmT^ t>(D 

\ti^>i7T\zmV. :i(Dm\Zyf^T^t^\Z\ty>'^T^^^^XT^o 
M^m\Z\t. ^JEv-U 6 0 $#fi$ii-^±^'&, ay]i6 0alzm 

M-^nrcmjoM e 3 o sa-r? p y ]^ms.ti^ e 0 b izM^mH)^^^ 

-eoo ry H#JJE:tjS 6 0b & if L tB $ n § JE^^tJ^ > ^ 6 2 Ic® 
A$n, SMMiCHtm^tlT^JBEv'U >y 6 0 CD^^;/ H{l!(6 0 c Jd^A 

Mffi V U >y 6 0 O }^mBEtl^ 6 0b OM^Ar^S. ^ 

H#JJE:^^6 0 c ©^n<fc 0 fe/jN$ VifeJO, mEE^>y'6 2 d^S..^^;/ H 
MJE:^?^ 6 0 c tcMOi>^^n'5JE^0ija7^ttT«:^J£b, -^(D^JS^^^ 
/^^ D y h5^a:>;/ i^#6 4 ^MCX ^ > ^ T ib^ ^^XT ^ C tiZfS: ^ o 

F#jjE:^^6 0 c p^mm&izfsi^o z.(D^mxm&^>-f 6 2 \t^y h 



1 



wo ()2/«4820 




PCT/JP(U/«5828 



U >^'6 0 ^mSjbxViS m&zyV y^'6 0 df^fflf^ 

^ 4^ ® IR] ic ck o T -> U > b T b S -5 Li -9 Pa^ M 

§o -^tS:^}' D -/ HMJE:^;^ 6 0 b ;&ti^jBE{::7^§:^5&^\ ^yH#JH;tf^ 

#^Bg 59- 39601 -^^^d^^, ^ 8 0{C^-r<k 5 2i0(D 

\zj^o. ->^j>^^7S(DM,m(D:^\^izmt>^rmEE^>-:f7o. umz 

# ^ mift ?ft JE ihi i^*^^ $ n X ^ o 

43 IiJ^m7i?>y 7 1 <7){Sffi#J{C. 5"^- v#>y 7 2 (Df^Sll^ft 

^ — 7 2i}^iofitm'^ti^^mmmiz'o\,^x\-iv v-y^? 4f}^ 

e>U U-:7$nsfe8S)t;im^i:J&«3. iiJ#>:/7 l;i>^^S§7 Sic 

f^Kj?ft^ti:ffl-r^l^lC«, ^(^^Mra-^&^U U - :7# 7 4 5 U U - 37 $ 

nxIM^^iT^d: D > $e)tC^fe. ?fijaE#>:7'7 0 T^m^Jt^^ bTVi.S <h 

• :^mm\t. ±mvrc^^<Dmwjms.mW]mm\z:ion^w^m^mmvx 
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?geEE#>y^^n-€n^^b, ^:®m^^je#>:/<di±£B«& qi, q2 t 

^IB^^ffiv-U >i$^'(D^>;/ F#JjEE;tfS©iTMI*^ Ah. Uv F#JJBE;t» 
^©if®|i^ Ar t LT. JifBP±{±l« Q2 Ql X (Ar/Ah) ©-ft i: 
PI D 75: § J: -5 {c JE ^ ± fS M #J JE ^ #^ b M #1 ffi ^ e> m 

tJ^D^;/ H{imffi:^j^lC>i^fbSiJ^ cD^JE:3^>:/:6^ S Q2 = Qlx (Ar/Ah)© 

v:>feje)lHii^^^$fgmYk:-r'2> n ^:*t"^#Sc $e>{c:*fe. ^jE53^>:7'o 

m^m2 (D^^-^n.. :^^>y^aql, q2 q2=qlX (Ar/Ah)Oli^ 
§gT«, M^^y^giJ-^f <^^ — i5^Tm»lb, Q2 = Q1X (Ar/Ah)<DM^;«>t 
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m^m commit. mmmiz^-DTmrn-^n^^ i slz/ii2m?^je# 

}^m\z^^-^n^EEmmi!)^^^'r^o :i<Dmmm<D^^^ 
n^;/ \^m^mm^^M&\zf3:^z.t^mmvx^>'!7i}^^mm^^x 
•r^(Dxufs.<. fB2 (DmEE.'^>':/(Di&&mizmm^nrz.i5^ >-^7b^ e» g 

^wmwji^m\z^\^>xi^m^\z^c^&m<Dmi^&^mm'r^ ^t-^^x 
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ntcj:D. MjaE5>u >^^^^\zmmmm-r ^ z. tf)^T^ ^ jzv\z^^ 
m^mi ocD^mu. ±mmm&^>:ft:—D(Dnmm<Dti^timizm 

> iS^^ (3 ffi ^ i51> ;^ CD :^ 1^ ^ ^ Hi b T ^ ® ^ ;^ ^ Ji t) 75: 1 i M ® 1^ 

m\z&mifimri^mmm&if^>y''x^Y) . ±t^m2 (DUB-if^yz^ifi. — 

M ^ 75: -5 H-Mi^ffiTj? > yj&i e)75:'2)fe(OT^^o Z. (O ^ \z m ^-Tti 
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^n{c:J;0> ms.yV>^ (^JE->U>3^) 4®#ilf^l&:&fR]i:]^S;&t 

O^^;/ HiimrjfD HMM1ft^4 a, 4bCDif®^Ah, ArtCDlB^ 
T , 

q2 = ql X (Ar/Ah) 

(^J;^^^. ki/hh=l/2 X$>tlU. q2 = ql/2 IC^^) $tlTVi 
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Q2 = Q1 X (Ar/Ah) 

qlX/}^>yiHl^ii: = Ql 
q2X7i? >:7°l5I^ii: = Q2 

(b)^2|iJg?^^ 

m 2 ®lC^-r^fKTH> M3}^>y 2 . 3 ;&^S«J>«? ©mi&^i 1 A. 1 B 

^ 1 mt^\^m0.\z^i^xum—n-^^iti'X^(Dmm't^m'r^o 
2(Dm%^ 

q2 = ql X (Ar/Ah) 
Q2 = Q1 X (Ar/Ah) 
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m^iz^^xzyv y^mx. mmm,m^mmT^^h\z2;^'oxmiEmm 

f^^. m2mx\-x. M#>:/2. ^\zm'^^mmT^yy'^m^^tcm^ 
^^i.x\^^^ifi. mmm^(D^^m^ij;.^i ^M^x-^^mmmTf^yy"^ 
m^^x%^\/^o 

^zm\z^'rm'^x\-t. i^4^>:/2, ^^^mo^nwimixmrni-r^ 
'mim.mw^mom^^mmt.vx. i^4?>7'2, z\z^n^fi'^^m-m 

\z^r^. 

Q2 = Q1X (Ar/Ah) 

'mmM(Dmm\zts.^^o\zi}^y:r^^^un-r^^^ tcuxfe j;v^o 

So 

3}^ > y ^ » ^ ilfi >br O 4? > 7" ® qt ffi a M # frt T *g ^ 6«J $ij ^^ f ^ cfc -5 
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^4 igfcs^-r^^jEEv-u >iymm\tmmmm^(Dmmm^^iyr:ih(D'^ 

TVi -So 

mmiz^\,^xz.<Dms.i^v >ym^\t, bTox>s^> i o 

m»J^i 1 4 TS^^Kj^n^^ 1 ?ftJEjJ?>y (?iSffijJ?>y) 1 5 

n^'n?ftj£7}^>:7'" 1 5 . 1 6 ^@3fit"§ ^bOT?^-^ Tfei; Vic 

15,1 6 e.ntm$n'5jE?ft(cj:oTm»i$n§tajEv'U >^ (^je 

i/U>:5^) 1 7 1 8 . 1 9 {C f9^l^$nT?^JE5>U >^IsI 

!^ 2 0 Ti^^fife^nxVi^o 

#b < ti> Hi ?fijE3j^>:7* 1 5 <D/J^- hHtitftJEv' U >^ 1 7 (D^v 
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bT(Z)^^;/ HiliJ^^Sm 1 9 tcSM^tl, h R > T tC^M $ n 

KAt-X^^y H#JI^#S§1 9{::B±mU, j^tHfe H#J 

#1) 18, 19 \Z.^n^tltA^n^ u V h^©{^±^J## 2 1 . 

2 2 7!>^^^ ti- e. n ^ ^: > M^t#S& 18, 1 9 FsT , ^ — A*— P — 
H U U — :7# 2 3 2 4, 2 5 ^ nx ^ „ 

D -/ Fii^^i^ 1 8 \Z.Wi^-^nfz.m^^b. bT©i£JBE^^# 2 4 

il&gb tc^t)l^t)S^:P!y H#J/1^S^I^1 8 /^>t>5' > T tc^lai-r ^ , 
F#JI&#^S§ 1 9 (C^M$n;tfgjEJS^^ 2 5 ft, 

Cltie>(JDi£JE3g*^# 2 4. 2 5 Jin > h D — ^ 2 6 J:oT$IJ^^$tl 
#b<ft, IKJEv-U >'i$^llli^2 0 O^^:/ H#JJE:^i*JEE:^-fe>1i-S a. 
J:oT3^tt}$tlPH<t bT3 > h P — ^ 2 6 tc#Ae>n§o ^fe, P 

Y^\m.ti\^]^-ti^>^ S 2tCcfct3T;^ffi$nPRi:LT3 > h P — 5 
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§0 F<o (Dm^iz\ti^£mi^^2 5 ^mm^mdizwKim^^. rcfz 

2 1, 2 2 18, 19 ^jiirT^iiPl^^a-r 

mm-^i±^mm^mnt(Dmx'Wr)m:t>^j:z)izf3:-Dx^r)^ 
^<Dm'^±%m^ 21. 22 on^ D V vi^— V {c^^^tifeA-r d 

«:/ h ^-1* > 2 8 a . 2 8 b it> «^1^^^0#JJ:^^^t$|J^®# 2 9 a , 2 
9b. AWP^y h^<>3 0 a, 3 0 b^^bX/N°-<D>y h7i^>y3 1 
a. 3 1 b {ClgMSnTl^i^o ^\^xm7L\-tW±'^nUm^2 ^ Q^ifi^ 

if^Be e]giifi:e f tc-® om;! e>ns /^-r □ ^ hij^>y 3 i a 

2 1 ifi'm'^\t.m.-^ 'b^^WM.'^m.u\z'm omt^^ icy^jit^xv^^. >^j: 

#±^3t#2 2<D«jf^^)±fBLfc#ihi^i##2 1 (D»!jfPi:|WlDT^ 

So 

±IB^r±^jt^m# 29a, 29b«n>hU-^26 \Z^^XUn 
^nSo 3:(DP>hD-^2 6 iCti^f^#^i:bTC^>^f^g5 
■T->->3^— ^) 2 7 e.n-S, JlO^f^l/A- 2 7 a )VX 

-bck^/O ^#f^-rsi:. ^©^f^gp 2 7 6 p > h n-^ 2 1 tcitf^M 

l)^f^l//t-2 7 aO^f^^^I&Jt^f^StC^&Drmi&ti 1 4(Dmm:^ 
3)#lt#itMiaf#2 9 a. 2 9b^. ^fp 2 7 a ##f^Bt td Jd: 

jt^^se tb, ^f^i^A--2 7 ami¥m\z^(Dmi^:^\nnzjt^cxmm 
^me^^?ymm&m f \zmy)mx^o 
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(d-i)i^'j >d^w±n 

4. 2 5 ^^n^^njSif&aa. c i75:J3. M^?±i^jt#2 1, 2 2fe 
S:tX^2?ftEE#>:/l 5, 1 6*ie>lftJE>'U >i$^l 7 -vOJE?ft <DSi&« 

>hu — ^ 2 6f)^^^ >n—^ 1 3 i^-xmrnm i 4 ^csiftM-^*?: 

cfcO, ^ 1 SLiKm 2 ?SEE7}?>7° 1 5 , 1 6 :^^^iEft-rSo 

m^ii-^fi:^ > h D-^ 2 6 e>#Jl:^it$ll^# 2 9 a, 2 9 

h\z^/^^ u hm^tvxm^n. ii#2 9a, 2 9h\t^n^nm 

i^m\z\,t^^y }imw±^i^^2 2i}mm&mtnzmD!!^tD-Dxm.}±iyv 

1 5 iiS 2 tfiJBE^^r^ 1 6 (D^m^zy U >i$^^y H#i®«AHt D y H 

<DW&mi^hm^bW]i^\z^^^xmm(Dm^&^tfs: < u^it-rxh^o 

95.03cm^ n F#J®^AR:«>t;c/4X (IP- 70 = 56. 55cffl^ ,h Hi ?a 
JE7}?>y 1 5 (Dmmmmq. Hd^ aOcmVrev iiT^ii. f^2mEE^>'f 1 

12 • 
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6 <D mm^A Q 2 U ^ q 2 = (Ah - Ar)/Ar • ql = 38. 48/56. 55 X 30 = 
20. 41cinVrev hfSi^o 

q 1 tm 2 m^-^z^y' 1 6 ommmm q 2 -^^iaw^ n^rdb . (30 + 

20.40 X2200=110.9 1/min tU^O. — tSi&zy V > ^ 1 7 (D a y ]^ 
#J^#li& 1 8 ©cftSQRf* 30X2200= 66. 0 l/min 75: -5 o 

^(D^vlZ. J3E U > ^ 1 7 -5 ^ F MM« A „ ^: □ -/ H #J 

M^I Ar i cD^ltll{c:j^;: CTl^S^i^ 1 8. i 9 ^^ti^ ^mommQa 

tzLtz.]^. mi ?ftJBE#>y 1 5 2 ?ftJE^>:/ 1 6 (D^»^'>'J >i$^ 

il$n^5^fctt$e>fc#:?i>i>^Vh$<;5:D. S;^c, ^ 1 ?ftJE#>:/ 1 5 i 
H 2 ?ftiE:!}^>y 1 6 t H l/>cfE««— ^-^-r, $ 
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2 4, 2 5 ^^n-5»it««^#{:it5^:6>-ea5 0 ^ MJI: LX^# 3 2 , 
2 4. 2 5 ^/h$7S:#T^^-r^::<t:*^^T^§<htfe{ClHll^(^jt^fe^!> 
75: < -r -5 d i 1? ^ i 5 f i jJi^ afe ^ o 

Sfe, ^ 1 ?ftJBE>i?>y 1 5 2 taJEE5j^>:7° 1 6 (D § ^ it S ^it 
e.:n-nfci:bXt), T>^4^^b'-x— >'3>5^zQ^;/^#3 2 ^®^A-r 
^ 5iE«;0^'il7&^ ICitip-T ^ ^;^cf*{£jEE^iR#2 4. 2 55&^e.#m$tl 

^5 0{C^-r«^l?«-hi^l^75:<£jBE®^# 2 4, 2 5 (^f^^D 0 3& 
g^^^(D<SJEEM*^# 3 3 ^fflViTVi^o d (D<g£EiSiR# 3 3 \t^tL^ 

^4^{C^b;^{gj£M*^#2 4, 2 5 — "IP O ^m^T^^ig-r § CI 
(f )^6*SS?^M 

l^0T}5Ji^bfc^2 0?ffiffi7jt>y 1 6 {Cf^^T, RT^^«M<tLT 

2:0^lfe?ftJE:^>y 3 4 Oltmrnfi^^^-r^fca^fe 0 , S^r. ±13 
^ 2 ©^JE5j^>y 1 6 ©^»q 2 ^^Yb^itfcil-^^^SCDi^^JS^P 

(f-DS^^gQ 2 ^:^#< LT^^^o 25 cmVrev (df^o 
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Qh= (ql+q2)N= (30 + 25) X 2200 X 1 0" ^ = 1 2 1 l/min, 

Vh= (ql + q2)N/AHXl/60=21. 22 cm/sec 

QR=ql XN=30X2200X 10-^=66 l/min, 
VR=ql-N/ARXl/60=19.45 cm/sec 





#Sffiif^(A:&|p]) 


















V„=2I.22cni/sec 


BBTo 






VH=21.22cni/sec 




=72.0 l/min 


R«iMAfi=ARV„ 




Q lAl^>:^®Aa=66 l/min 


=72.0 l/min 




^Jffli=72. 0-66. 0=6 l/min 


q li^>Zf(DUy K^BJ^<DP±fflS 
=66 l/min 

=6 l/min 










■rs 






Vr=19. 45cm/sec 


VR=19.45cm/sec 




Hfi!iatAfi=AHVR 


H#J8Ktafi=A„VR 




=110.9 l/min 


= 110.9 l/min 






q 1+q 27K>:?^|&Afi 




= 121 l/min 


=121 l/min 




^M=121-110.9 






= 10-1 l/min 


=10.1 l/min 



(f-2)^!>:tc q 2 ^/JN$ < bT^-g). :Hr#:e<)l::« 15 cmVrevtcTSo 
T^b. N = 2690rpm <i:f -So 
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Qh= (30+25) X 2690X 10-'=121 1/min, 
Vh=21.2 cm/sec 
Qr=30X2690X 10-'=81 1/min, 
Vr=23. 9 cm/sec 







$g/M(jf^(B:SriS]) 
















VH=21.2ciD/sec 






P!y Hfl9S£HiS=71.9 I/min 


VH=2l.2cm/sec 




q l3j5>:/iKAfi=Sl l/min 


D y Fffl3S£AS=7L 9 1/min 




q l^>yiRiRa^S=9. 1 1/min 


q l3K>:/OntaaS=81 l/min 
=9.1 l/min 












f ^ 




VR=23.9cm/sec 


VR=23.9cm/sec 




H®Jt?ltAfi=136 I/min 






q 14-q 2#>yn±mm 


= 136 l/min 




=121 1/min 


q 1 + q 2#>y®Am 






=121 l/min 




= 136-121=15 l/min 


q 1 + q 2:K>:/<;)!KA^J}ft 
=15 l/min 
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(25 cmVrev) iz^omx. /Md Bt /Jn ^ » (15 cmVrev) iz 

^#2 4. 2 5 /&^e>-e(D^^Ji^M^^>i^T{3M"r;i t:&^-e#^c 
JE 1 0 kg/cm^ (^^gJE U U - :7# (JE:f3Mf0#) 3 5 ^ ^ L T 

2 4 ^f^«j$-^TiS^ T{c:M$n§o CO<^#, ^ >^ TtdM-rjEtft 
^(SJEU U - 3 5 IdolM^itS ttC D 1 0 kg/cm^ CD WJE*^3i 
^ ;i ^: 75: § o' ClcDWjBEfl. ?ftJBE-> U >i$^ 1 7 (D n K#J?6^t3:* V^T 

ti ^%±-r^ z. t fc;^^o 

^-^^^-a-TfeoTfe. ?fiJE->U 7 A-Xtcf^l&^i^-S Z.iz 

±fBS 6 2 ?ftJE7j?>y 1 6 tCf^X-T 2 

M^>i^>y 3 4 ^ffl VifoO^ ^ 1 ^^if^y-f 15^2 ^«^i^i?;#>7' 

frf Kif^Bt(3 43ViTA°-f □ V h^:r.y i7^^m^^rcmmizis.&misi^<D7. 

2 4, 2 5 ^.^1^mi8, 1 9 cDffitfi^ffl ViTfP»I^ii--r^BI5A°-r n 
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^ jE ^ # T ^ ^ ffi m s& I- if ji "t? 2fe § . 
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^ArtbT. JblBBtffl* Q2 Ql X (Ar/Ah) (DM t ^K6<J{C|^ C Jc;^ 

3i^>y^^ql, q2}c::PViT, q2 = qlX (Ar/Ah){C^^b7t t 

3. JilB^ 1 Rt)?^ 2 M?^JE#>:/$SiJ'«r ©«iff^f:: J:oT^m 

b, Q2 = Q1 X (Ar/Ah) COPf^pi/t^ltt-^ J; -5 fC, M^jEt^^ > 7°CD^Ii 
ql, q2 <i:lHlfei^^^^b;^;i<t^#ili:<h-r^»^3S l lBm©^JEvU 

Mi: b. Q2=Qix (ATXhh)<Dmm-fymi:'r^^z>\z±m'psm^mm<Dm 

5. '^I!i^{c:j;oTMft$n'5BlB:CKB2M^ffi7}^>yi, M 
#J BE ^ ^ ^ ^ :;J>i ^ 0 ± IB JE # > 7" e> Rt ffi $ n S JE ?g ^ $ n 

JE#>ySrMMb, ±15^ 2^JE3}?>:;^(D-:^<D3}^— h «±S27^iE'>U 

>i5^'cD;^^^{a!lojEE:^^{::^;^b, m:Jj(D^— hJiiS^^i^ (c^i^bfe^: 

7. ±mm&:^>y(D-':^^rc\tm:^i)^'^^^mm-s^>:f7f)^^f3i 
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9. ±m^mmm^ ^ > ^ \zm-rm d m?§izjs.&(DEEtimm^^ 

5 ~ 9 CO V i -rn 5?)^ jcfsm CO IS >i57'ip|g§„ 
5 1 0 ovi-rnj&^icfsmcD^ffiv u >i$^iHis&o 

12. tt^^5|3«(0?^JE5/U >yiHlS&tC. ±i2^JBEv'U >i5>'$^ 
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